Introduction
Emergency preparedness has been emphasized during the development of the nuclear industry. Existing instrumentation technology has been effectively applied to minimizing the probability of accidents. Radiological instrumentation provided for the measurement of ambient radiation levels or routine releases of radioactive material is usually adequate to provide an early warning that an accident is occurring. In contrast, radiological instrumentation capable of providing a reasonable measure of the source term which could be involved in a severe accident has not received enough attention.
In emergency planning the capability should be established for identifying as 
Development of Emergency Instrumentation Criteria
As a result of some of the deficiencies identified during the first portion of the study, criteria have been developed for emergency radiological and meteorological instrumentation for reactors (BNWL-1635 (BNWL- , 1972 Several types of emergency instruments or instrumentation systems are necessary to characterize the severity and extent of an accident and to aid in the protection of operating personnel and personnel living near the plant.
Direct measurement of the airborne radioactive material within the facility following a high radiation alarm or known incident is needed to evaluate the nature and amount of airborne material potentially available for leakage or actually leaking to the environment. While the sampling and measurement from contained volumes would not of itself permit evaluation of a leak to the outside, the data would be valuable for reconstructing the sequence of events and in corroborating and supplementing other input into the accident assessment. Ambient dose rate monitoring or area monitoring with fixed instrumentation which responds to all radiations is necessary in the immediate post accident situation for decisions regarding life or property saving measures. However, data from remote area monitors are generally limited because the detector is fixed, possibly subjected to temperature or pressure extremes, and possibly located such that it presents a misleading indication of the total radiation field. Since area monitors are usually provided in a nuclear facility to meet regulatory or contractual requirements and to provide an alarm when ambient radiation levels exceed predetermined levels, they are usually designed as exposure rate meters with an effective lower level energy cutoff near 100 keV. These detectors do not measure the major component of the ambient radiation field associated with unshielded fission products, namely the beta radiation and associated low energy bremsstrahlung radiation.
Instrumentation for estimating the amount of radioactive material released to the environment during an accident whether via normal effluent channels or an unexpected release point is necessary. To be useful during an accident the response must be in real time rather than rely on laboratory analyses or measurements with portable instruments. A limited number of telemetered monitoring devices stragically located according to population and meteorological parameters of the site may be required to permit verification of magnitude and direction of the cloud.
Following an accident, heavy reliance is placed on portable instruments to obtain information regarding ambient radiation or surface contamination levels both at or near the accident site. The information obtained with these instruments may be used as the basis for actions involving rescue or evacuation of personnel or the protection of health and property.
Proposed Performance Criteria Some of the needs and proposed solution identfified in these studies are being used in developing the ANSI standard on reactor emergency instrumentation. Some of the draft performance criteria are summarized here.
The instruments should be designed for ease of maintenance. An internal audit circuit should provide a malfunction alarm and the instrument should not paralyze at a level up to 10 times the maximum range. The response time should be <3 seconds to reach 90% of maximum reading.
The range of the instruments should overlap the range of normal instruments and should cover all anticipated levels associated with accident including "Class 9". The study has not resulted in any rapid change in emergency instrumentation requirements. Some of the criteria and needs identified in the reports may prove to be unnecessary. However, the results of the study appear to be valuable as input to the consensus process of developing standards for emergency instrumentation. In the interim, the reports are available for use through the ERDA-TIC. 
